A revision of the Australian endemic genus Cymbonotus Cass. is presented, including keys and descriptions for the three recognised species. A new combination, Cymbonotus maidenii (Beauverd) A.E.Holland & V.A.Funk is made, based on Arctotis maidenii Beauverd.
Introduction
The Arctotideae is one of 35 tribes in the flowering plant family Compositae. Within the tribe there are two subtribes, and several taxa that are difficult to assign. Previous work (Funk et al. 2004; submitted) has shown that the limits of the subtribe Arctotidinae are well defined and that, except for the Australian genus Cymbonotus, the subtribe is restricted to southern Africa. The genus Cymbonotus is, however, a strongly supported monophyletic clade embedded within this subtribe (Funk et al. submitted) .
For at least 20 years it has been known that a possible undescribed species of Cymbonotus was present in New South Wales and Queensland (Stanley & Ross 1986 , Murray 1992 , Henderson 2002 . Our paper provides a new combination based on an earlier name assigned to this species, Arctotis maidenii Beauverd. Formal descriptions, and a key to the three species of Cymbonotus are presented.
Cymbonotus Cass., in F. Cuvier Dict. Sci. Nat. ed. 2, 35: 397 (1825) Arctotis subg. Cymbonotus (Cass.) Beauverd, Bull. Soc. Bot. Geneve ser. 2, 7: 49 (1915) Arctotis sect. Cymbonotus (Cass.) Baillon, Hist. Plates 8: 198 (1882) .
Type: Cymbonotus lawsonianus Gaudich. (here designated)
Annual herbs, stems short. Latex absent. Leaves all basally rosetted, with a narrow tapering base. Leaf blades entire, toothed to deeply pinnatisect, flat. Indumentum of felted cottony hairs mixed with longer spreading hairs, or nearly glabrous. Most parts of the plant (except achenes) with glandular hairs. Capitula broadly campanulate, radiate, terminal, solitary (rarely branched), pedunculate; involucral bracts free, 2-or 3-seriate, herbaceous throughout or with scarious margins, cottony hairy and glandular; receptacle slightly convex, pitted, with scarious scales. Corollas yellow, sometimes purplish. Ray florets pistillate, 1-seriate, "ligulate" with 4 veins and 3 triangular lobes at apex. Disc florets bisexual, fertile; corollas tubular or campanulate, glandular, deeply 5-lobed; anthers sagittate at base, not tailed, with apical appendage ovate; style minutely pubescent about a slight swelling 1/3 below apex; style branch apices 2, ovate in ray florets, obtuse in disc florets, smooth. Achenes asymmetrically oblong to obovoid, ridged, ribbed or grooved on adaxial side, glabrous or minutely pubescent; pappus absent.
Three species, all endemic to Australia (Figs 1-3) . Annual herbs 10-40 cm high. Leaf indumentum of sparse to dense white cottony hairs and scattered longer hairs. Leaves erect, lanceolate, 10-40 cm long, 3-9 cm wide, pinnatisect; lobes triangular to oblong, irregularly toothed or further divided, with apical points sometimes spur-tipped; adaxial surface dark green, sparsely hairy, glabrescent; abaxial surface light green or greenish-grey, with sparse to moderately dense cottony hairs, with glandular hairs present. Capitula 15-30 mm diam.; florets 45-100; mature receptacle to 15 mm diam. Peduncle 2-30 cm long, longitudinally striate with lines of cottony hairs. Involucral bracts cottony hairy and glandular on outer face, with or without a scarious margin to 2 mm wide; outer involucral bracts triangular, 2-8 mm long, 2-3 mm wide, with apex blunt or acute; inner bracts lanceolate, elliptic or obovate, 11-13 mm long, 4-7 mm wide, with apex rounded or bluntly acute. Ray florets 15-20; corolla laminae elliptic, 15-28 mm long, 3-6 mm wide, yellow, glandular; corolla lobes c. 1 mm long. Disc florets 30-85; corollas dilated distally from a narrow base, 4-5 mm long, yellow, glandular; lobes c. 1.4 mm long. Anther appendages broadly ovate, c. 0.2 mm long and wide, rounded or broadly acute at apex. Style branches 0.5-1 mm long. Achenes obovoid, 4.5-5.9 mm long, 2.4-2.8 mm wide, brown to nearly black, straight or slightly curved, with corolla insertion slightly acentric; surface more or less smooth or slightly rugose; abaxial side rounded; adaxial side with 2 inflated ridges on either side, curved inwards to a deep central groove, sometimes with scattered hairs. Figure 1 . Distribution: C. maidenii grows in isolated patches, in New South Wales north of the Darling and Barwon rivers, and in Queensland in southern inland districts as far west as Mitchell (Fig. 2) .
Ecology: this species occurs on black, brown, or grey heavy cracking clay, usually in open grassland, along roadsides or beside waterholes or watercourses. It flowers throughout the year, probably in response to rain, but most commonly in spring.
Conservation status: this species is currently known only from two populations: a few individuals at one roadside locality on the Darling Downs, and another population that is thought to still exist near Roma (Ian Menkins pers. comm. 2006). It is therefore recommended for listing as (E) Endangered under the schedules of the Queensland Nature Conservation Act 1992. The status of populations in New South Wales is not known.
Typification: Beauverd states in his protologue "typus in herb. nat. N.S.W. et in herb. Barbey-Boissier" and the type citation " next to springs near Nulty-Toorale, leg. cl. J.H. Maiden, after whom this significant species has been named." One sheet with two specimens collected by J.H. Maiden from Nulty-Toorale in September 1913 has been located at G (herb. Barbey-Boisser). This sheet was seen by Beauverd and includes his illustrations as well as correspondence from Maiden (addressed to Beauverd) requesting an identification. One other specimen has been located from Nulty -Toorale, collected by J.L. Boorman 1064 in Sep 1912 (NSW25517). A portion of correspondence kept with this specimen indicates that Boorman was also in correspondence with Beauverd about the identity of this plant a year earlier.
The sheet held at G is here designated as the lectotype. Although there appear to be two specimens on this sheet, Beaverd's illustration of the material suggests that one specimen has been divided after being drawn.
Notes: this species differs from the other two species in the erect pinnatisect leaves, the usually longer peduncles up to 30 cm, the involucral bracts not spreading or expanded at the apex, and the larger and more or less straight achenes. The leaves are usually greener and less hairy than those of the other species. fig. 4 (1-9) Annual herbs to 30 cm high. Leaf indumentum of sparse to very dense felted white hairs, especially on the abaxial leaf surface. Leaves erect or spreading, ovate, lanceolate or elliptic, 2-25 cm long, 2-9 cm wide, entire or shallowly or coarsely toothed; lobes triangular, up to 2 cm wide and long, with secondary teeth sometimes present, and apices spur-tipped; adaxial surface dark green, sparsely hairy with short coarse hairs or nearly glabrous; abaxial surface densely covered with white matted hairs, with glands usually obscured. Capitula 10-20 mm diam.; florets 20-50; mature receptacle to 10 mm diam. Peduncle 0-9 cm long, cottony hairy. Involucral bracts with dense cottony hairs on outer face, often obscuring glands; outer involucral bracts spreading, herbaceous, linear or expanded towards the acute or acuminate apex, 5-10 mm long, 1-3 mm wide, often purplish; inner bracts ovate, elliptic or obovate, 5-10 mm long, 2-6 mm wide, rounded or bluntly acute at apex, with a scarious irregular margin to 1.5 mm wide. Ray florets 10-20, corolla laminae linear to oblanceolate, 4-11 mm long, 0.7-1.3 mm wide; corolla lobes 0.2-1 mm long, yellow, with abaxial surface sometimes brownish purple. Disc florets 10-30; corollas dilated distal to narrow base, 2-3.5 mm long, yellow, glandular; lobes triangular 0.5-1.0 mm long. Anther appendages ovate, acute, c. 0.1 mm long and wide. Style branches c. 0.3 mm long. Achenes obovoid, 2.0-2.8 mm long, 1.1-1.5 mm wide, brown to black, strongly curved, with corolla insertion acentric; surface smooth or tuberculate, puberulous; adaxial side deeply cavernous. 
Cymbonotus lawsonianus

Distribution: C. lawsonianus occurs in south-eastern Queensland in the Darling
Downs district from Toowoomba to the NSW border, throughout NSW, in northern Victoria, South Australia and Tasmania. Fig. 3 .
Ecology: the species grows in a range of situations on roadsides, in open forest and woodlands, and in disturbed areas often near water. Soils are variable, including skeletal soil over sandstone, grey sand on old dunes, clay loam, sandy loam and red earth. Sometimes it also occurs in lawns and gardens. It flowers throughout the year, probably in response to rain, but most commonly in spring.
Conservation status: this species is not considered to be threatened.
Typification: in his protologue, Beauverd describes the achenes of Arctotis australiensis as glabrescent or glabrous, winged, the wings lateral, inflexed, with whole margins, very similar to C. lawsonianus. His illustration of an achene of A. australiensis on page 45, Fig. IV (3) looks like C. lawsonianus. What is curious is that an illustration on the same plate Fig. IV (10) is supposed to be an achene of C. lawsonianus but looks more like C. preissianus Steetz, although this name is not mentioned anywhere in his study. Further, he goes on to distinguish A. australiensis (from C. lawsonianus) by the achene that has two wings inflexed against the median ribs creating two strong longitudinal cavities, while the achene of C. lawsonianus is lacking in apparent cavities and has a horizontal apex (rather than oblique as in A.australiensis). On this basis, I suggest that Beauverd was probably unaware of the existence of C. preissianus and mistakenly assumed that his material was C. lawsonianus. Correspondence (kept with the type material) from J.H. Maiden (to Beauverd), indicates that he too was mystified as to why a new name was being formulated for this species "for it is identical with the whole series of C. lawsonianus in this Herbarium… and closely resembles Gaudichaud's figure". Arctotis australiensis Beauverd is therefore considered to be a synonym of C. lawsonianus.
The lectotype of Arctotis australiensis is here chosen as the right hand specimen on the sheet held at G. The illustration by Beauverd appears to have been drawn from this specimen. No achenes are present on either specimen or in the attached packet, so it is possible that the left hand specimen may represent C. preissianus. fig. 138f (1999) .
Cymbonotus preissianus
Annual herbs to 30 cm high. Leaf indumentum of sparse to very dense felted white hairs, especially on the abaxial leaf surface. Leaves erect or spreading, petiole-like at base, ovate, lanceolate or elliptic, 2-30 cm long, 2-10 cm wide, coarsely toothed or pinnatisect; lobes triangular, up to 2.5 cm wide and long, with secondary teeth sometimes present, and apices spur-tipped; adaxial surface dark green, sparsely hairy with short coarse hairs or nearly glabrous; abaxial surface densely covered with white matted hairs, with glands usually obscured. Capitula 12-30 mm diam.; florets 20-60; mature receptacle to 15 mm diam. Peduncle 0-15 cm long, cottony hairy. Involucral bracts with dense cottony hairs on outer face, often obscuring glands; outer involucral bracts spreading, herbaceous, linear or expanded towards the acute or acuminate apex, 5-10 mm long, 1-3 mm wide, often purplish; inner bracts ovate, elliptic or obovate, 5-10 mm long, 2-4.5 mm wide, rounded or bluntly acute at apex, with a scarious irregular margin to 1 mm wide. Ray florets 10-20; corolla laminae linear to oblanceolate, 6-20 mm long, 1-4 mm wide; corolla lobes 0.2-1 mm long, with adaxial surface yellow, and abaxial surface brownish purple. Disc florets 10-40, dilated above a narrow base, 2-4 mm long, yellow, glandular; lobes triangular, 0.5-1.0 mm long. Anther appendages ovate, acute, c. 0.1 mm long and wide. Style branches c. 3 mm long. Achenes obovoid, 2.5-4.0 mm long, 1.0-1.4 mm wide, brown to black, straight or slightly curved, with corolla insertion slightly acentric; surface transversely wrinkled throughout; adaxial side with 2 narrow ridges either side of a shallow central groove. 
